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ProgNU &.port No. :3
n!S I§N!!!RF1!lFJITS 0\> WISrUllZ GRADIB!ll'5
III 0Ct!C!m P1!MSrt SLABS
1'Id.I stllcl,y _ iJl1t1&tec1 1rl FebNUl' 19S!l ...... ClOOi»rl.U.... i'l'>)oct
dth tl.- Inliana state .Itl.gIM.:r Ilolpartant and the II. S. Bun.au c4 Publl.e
1DodlI. n.. P'UP"" of the 01:"":1 """ to cknlop • pnrlica1ll<Dodenrw:-
u .... h.t I!Irt.ll<>I1 al'Jd the r-0<UIl&J'7 ~&u.on to~~
~ in IIaroenod Portlatwi CIlmUt CIl:>lmItoI pe........m.. Wldu~
nate D<IUd1u.ana.
ilurJ.:lg 1958 and 19~ a fsu1bUl.ty' ..~ ot t.I>1a problelo. vas oonducted.
",. J'\U'P08O$ of tllU at"",," _1'll 1) to C<01l.lot. a llt<Jn.tta'& ...aroh to na1u:lt.tl
the &'Y"tl "bht 1IlItJw<b ot lIDaSIIl'i:ls the .uaw.re COlIteDt. of p:>Z<IUA~
2) to conduct. 11Dd.ted laborato.,. :lnftat1gaUono of the ".,N praII.t1ng of
\llIlse __, and ,) to plaot, \hIl1Dst pfQllllt'ng lOlt.Ilod or ..tho><1Il !'or
1ntena1ft 1nvuUBaUcn.
On t.IIO~ ot the Utenltllnl ell.Nq the d1o).,.ctrio COMt.ant (capam..
~) ..tb>d .. Mhcted as tile 1IICI.rt~. 'l'lWo mtbod .... tcstud
J:ry nUUfillg toM C&p&citano& of thin IID:'tll1" d.1lIk:!I lot V&J'1ou lII!Itel' 0ClIlt0llt»
in • pamll.ol. plate capo.c1t.or b1 u. J.. Co bli.cI&o mthod. 'f\oo~"
of bndp • ..t1<m ""N uaed _ 60 IlZlIl. 600,000 Q1cl.os per"""""". The ......
~,.,.~ the" _l1rOlIIlnts to be -17 IIeZlS1t.b.. to olIaz!&oa in ..tu
oom..nt. at. law ....tel' oonteJrta. ~r. iII ths Idal>or _tor ccmtent. zoanse
the mdoll<>d lott ado 01' it. HllllitirltJ'. 'rtIb lose vall Ilt.IClI l:1'NWl' for
tbo 60 0.110" tute t.lIaD tor tblo 1.00.000 Cop•• , tetrtAI. TlMo1')' 1nd1oate4
,
u..t th!.II ... an ~t.aUanprobltllll~ !1'>llI t .... Eliot. t.lat tho
III:Irtar <I1.ako ulI1bit OOlldIlct.o.Mo .. wll as ~ta:lce ant """ not &ll
1nl>ouwIt problAo 'nl8oJ'".1 ala<>~ that .... -.iditJ.anLL~. in
tbe brldp~ v:>Uld~ tbe~ or sooo1Urtt;:r.
!blI oepc1~~~ an> InIbject to clllula'e8 1.D tho "t.Noture
or the _Ntot with u.. and. ."tlact the aorpt:ioD ~ros:t. in tbe wet,..
~ cqcleJ ............ U. toat. nosults 1D11cat9d. UI:lt tIw 1l:l&coumc1oa
hoc tboo......uau ""1'11 D>t. ~t.1ve and. tbat tM cLatr. .... :rapNd.~.
n.. nl~' or tM.. lJtl¥I1es "'"' pre.atolted in Prcm"n !bIXIn 1'0. 2. "Thll
Fea"Mllf,7 ot~ tbe »oJJIture GrlId:1errta in Col>l>1"llW p,,_lIt. Slab••"
.I.ll&\Wt. 1959 (1).*
hUll tho.. atudiu. it ........c]lI...d tMt tho dl.el..ctlic a<>AStant ..
.. • ustacto'7 1micatoor or _t.ar cont.ut Dt haJ'deMd O<>nCl'IIte and. that
tbI c&pad._ a8UlDd -.rail voM.!O' or an 1nte.-i.... atlO:l,;r to <Ia...1Dp tbIo
.......lIa:/7 :l.B.ltl'\lllllllt.aUClll to jlU':lI1.t ill dtu ..,iatura~h b7 tl\1I;
Illttho4. the~ _ ...t .....ed to JUDIl ~ 1961 to pzov1de to.. thh ,",Ii<.
,
"',."",,'"
Ilu4ICI. on u.. ruulta or U. teu1blli.t7 .wl,)' all iMtN:llll\ta.t1on~
or tt. aa,p&01.t.mIce~ _tel' ... 1D1t1atod. !IJo pnrpoeo or th1lI pballll
or the projecJt .... tel .s.v.lop alll1 wit tbD QII~ "uurins .l,nabullmt...
-.:l.Il& '" to. ...s i'ro....m.s to &Uov an Btu nolA t.st.b16 or tho 1:D1ao.
tuN~ or~p.~ alAba.
!IJo propoo-.J. (2) 1ar thU~ oout.lltft. tbo l'<>ll.cnd.tl,g t:etllcd Dr 11>-
wst.1pt.1o:l.. !he O&l*01tuo. or lin ·rtwld..~ eloolent~
of two 1IlI:ulat.ld p.nn...l w1rIo ... to !Mo"~ bT tboI .L. C. brldp
.l:II'tllal. !IJo.' It 'llDUl4 '- ooallbn.ted. by~ itt ~0:1.""""' if:.
~ NlatioMll1p tor --.cJ'OlW ... to be W,N ..."-,, by oapacitanoe
_te 01\ teat d1ab (PI"'lor to tbl<ao ......" 1JI tlw Pl"'11.ml.na:I7 l'tud1.u)
111 .. oPK1Al ~ted. ~l plat. test ~to1'> !IJo t1noJ. ta~
of tboI raUlo>d alll1 "'1011~ ..w..d. be by -.c'di'lll cal1b1'l:t04 MIllt1"l!: ,,~
..rrt. 1ft~ O· lI: II- l< 16") or -.uata tor Wdcll t.t. l:IDU\W-'hJe<ltrlo
_tant. rool&~ '*" bMn det4~ '!'hll"" beam -.. to be Iltor.d.
lIZIilO1' d1mre.nt .nattIN~. Ukll' lN1~ per1Dd8 or u..
tbDir ...... oont.euta~ be <let..m1Jlr>d b:1 c.lll'fI41t.e.r>ol1 ...~ta 0:0.
UIII i !I' I alp 'toll. tbI __~ thm be b:'<lIaIl alll1 t~ .....teo
com.m <loIten:dI114 b7 ClOJIftZIt!I>naJ. s;non-trio .tho>dIl tor~
A .......~ _pac:l.taDI:o bl"idp ....~ tro-. tlw oen.N
a.u.. 0 EO. !h1a bu prvND. to be all ....-..t.~ II1gh qIIIJ.1t.,y
__ of """'J t. In '-17~ M>ll 4Cpd I"nt nell .. 1elld&.
ftuII&roI~ UqII1IlIt" ..~..tuzw _l.IOl~ ..te......
Z t ... A t.a.t. ..,ao1to:r ... 1 " :So bIIl:Lt. Ird oallb:ratod. 1lo1nll
•
tlda eap&Q1t.or a Cllpaoj.t.:ulco ...utlU'tl oom.nt e\l1'VG we obtainr>d for txIJ'oo
tar diek Ao-C lINd. in tlXI tou1billtJ' ~tulb'. Tm8CI Iilata IIbo1ood. that the
~ of capao1t..nct with cholllge3 1n _te.. o:<riont. ""'" gru.t. eD:IUllh to
~ ",*""t.e ...w.t.irit.;y !or the m.thod. am u.. incfQ..... 1n u.atl'1~
oaJ.~ '-l.,,~~ U. ...-1t1Ylt.7 at. the h1d>eJ' ....ter
ocmtallt.e (ue F1&\U'e 1), ~ 1 "Jl"lsentl~. of t!Io dAta tor
cl1A: 8 at 60 0.".8. (1). di.sIc 0 at 600 Idl.o_qoln (1). and d:Uk A.-c "t
ll11O~ (i%Ww 4) all edjlOrted to h.\.... t.be ....,. rolaUYlt eapac1tallca
acW. 'I'nt. a/lolNIod. tJ>t.t. MM1llg al&mnte or t.be p1AllnId ~s1(pl"'no iD-
..-J.U,... I:art. ..,. llIl.bIJt.1\:.u.t.i>'\!: nt.1'IIOV. th1n" 1It1'4> oonductors~ ecIp
w edge tor tho 1I1no'" .. _iJlS u...mt or eme1l.<lnt l18DSitb:1t;r ........,.,...
'1IWl .... tlIe ,tate of tlle project Jul,y 25, 19600 ""'" &/I tho .l:>!IU>l;f
i'Ngnlll 1lDp>rt. of t.lloII.t. date 1D:lieat.-cl t.llIl.. l'MUlta .-nI WI.,.~I
it~ tlXIt. the _t..""'" """ "U'l¥ l'G1oCI1" tor tM f'1MJ. toat.:J odth~
..m.. .......,..... in _ftto be<Ia. and th&t a. .p""v lI:J:l Ntafacto.,. co-
oh,w1on to tho ptQ".ct .... llbl;f. lIince 't.lu<t t.iIllI probh... M....~
>tdcI'I 1>&.... dele;Ye4 the 1tart1nll of tha ti.l>l1 tert1:le progru> and WI10h
-a .it 1.IIpoa:J1bl.e to ...t101p.te 1dtll Ul7 ean..l.nt7 >flat Uul fiml outcom
><ill ...
~ teat.1lW hQ re....al.e4 t.lI.... _jar prob1.eml, 1) tolD rtm;J
C&..."i~betlllllontlle .0lll.8iJl,g.~ and ehatrlaal~ ..... IIII>Ch
lupr Ulan~ and an Jd; l1IltNIt bI:lt <l.... ond on u.. ~tJ at
t.bI '" et. t.o glQIZlll. 2) tllOI or 1JIC._ of tho -.1Jla: oJ.ezllmt
111 too lup. ))!be~~t&nce 18 pat.l,:r affocted b:1 u..
oanlucJt.blt;J' or u.. ..rial bl1l\,;; -...d. !!WI l&et it.. __ t.bat
t.bI ..... o'pe,,'" Idll boI nbJ-at to thoI~ of~. bl
,
U. .alt -mNt1oll of tiMI pc1"Oc ..r..r 1>1 u.. OOIl~"'to. Il:Ier.u1zlB u..
hrl.dp~ to _ ~ flu D>t. ,Ua:1IatM tId.a pl'Oblc.
b ~ of u..~ of -.sw:t1rt\7 OJ!. U. muoand. C8Fc'·
w- _ l , lid. to .. 04 • mn 1',: toIo1 ..t.>an u.n u.. <>1:hu' tw
*lob ""'~ prib' 04~ '..,:1"'\1 uaNtl>... -.t ot u.
~~ u. put.~~ bu Men~ to • IJWV or t.!:1Io
... ' '. 1t _ ftl;l 4d u..t u w. all.~ '''dt.p+'_ C1ch
-u aIot tM at.llo4~~ Uw. -.l to ..1_ u. l=""
~ of~ ' ,,'ml thI..c...... nad:J ot u. tl.nt t'oD p:'O~ tIM
.....~ lIl'ILU U. la:tte.. _ U Wt"U ~tl==d.
,
U p:)1ntod. out 111 ProgNSII Iloport 110. 2 tho llPJ8l'11ttt ~c1tMco of
• reaJ. capacito:r &II 1Dd1cateol. by lIlI A. Co C&J*dt.vl<la bri.d<;e Na:.uz.:oent
18 ...t u. w.. oap&Citaz- of the .....o1to... b t:rwo 0IIplC1t4tlCe dlIpenda
0ll3;r .... tile aee-t:r7 of tbe ....p.c1tor aDd the d1.aleatrl<: _t of tbIl
oUeleatrl<: IBt.rl.al w:l.tMn tbe lUIpc:.l.tor and to... eiven hOl'l""n<V" is •
oomtaDt. TIw~ capac1t.anc. 1l¥l1c:ltac1 tv' 81:1 A. C. bzideol1.ll not
on1;f • flmat.iDl> of the ol.ec:t.r:l.oalf~ of t.IJJ 'o~ b<lt .lDo ot the
~t carrta1JIinc t.ho lIapc:l.tor 111 quutiol:l and U. oond.w:t1rity or tM
d1el.ectr1<1 ..tar1al \d.tIl1n the ~tor. To ..1UIU1'lI tho cap<IoCit.ance b7
tht A. C. b~ l:OO'Ulocl. tt.~ O/l.poo1tor j.Jl 1naarte4 1JIto """ "'"'
llJ' a4j..-.m of~te OOEIlpCInaZIU 1JI the brida'o. the nov of~
~ tbe lU1l 1.llI11oator CIQl bB~ ..,.ual to WlIO. Nt th1lI UJu3t1l1ollt.
the .n.J.~ .... till tIClJlIIJta1IlAo bti.t:Igoo ~0III1t.. 1rl<U.o4te .. capadt.3nl:G
and • ~\aDc. IOtWiI at tM~ of the_~ an. eloctrica.ll3"
~d:ftl_ to u. unkDo'm CIlpacitor and it. aue>c!iatecl. m=u1h Th10I is
llJ.utlllt.ed 111~ 2. n. oUwlt 111 tho naJrt. IlaIId 1llDck of J1,gl,Ino 2
111 tho ...-.1.~ <d..l'OIl1t of till t...t o.1NI.l1t ..... by Ule b~.
It 1ncll.lde. the UlIImolln IlIIOl&Citanco (~. tho cape.dtMoo of tho Dulatlcn
OIl. tho oapac1tor p1&tea aD! tbt CCIrIt.&aI:. o.apoitor (~). tho friD6G C&p&Cl._
tar. and strv;r lI&p8C1u.... to g-.ad (c.>. and tbs cape.c1_ of the l.-1a
bet the OAp&C1to:r azd tho bJ"1dce (~). n-. 0Bp&0it.&=u ani ......
1de&l but; bnoI pcrwr a..ul~ u.,- are Ih<Ml. .. lIlI ~vald
a:Uwu:1t 0Gijl0ii6d of aD .l.<lMl "'P"'1tor IUlIl. • .,...u.l ..1I1.lIt.ame. n....
nan-a ta,.. - ....... 0JI1,r 1n the _ \bat -.. pl&oed .c..... lID id-.1.
1
IIApuitor of U. _ ~~ .. U. :rMl ~tor 'thq JIl'O'I14II tbt
_ pow:,~ bJr \I.-~ .. u. IOal cq:adtoo:-. 'ftle; n; lIt. b
v. 11ft """'" b1.ocI< aft U. eapad.u.- MJS na.w- srg,ept.:l. tv" u.
1lndIIt r....". _ UId U.ir '''' 1 (ftJ 111 eqal too u. 1 L
01 tilt ,gAl _ G1..fttU1t. (Ct.) 110 boUt ...,:d.ms. lID!~
Auuadll& w..~ U. p:'OllJ.-.1a to~ U. ~t..a.- (~
ot U. _rtte~ 1n tM'" .tIld1N) r- u.~ rolld1tlil8 ~ an!
-\. ro.. .. g:l._ to..t Nt. lip 11. .. an-.l thrt U.~"" ot
U.~ U.~ am u. -to"lJ "iM.it..._ aft~. \11th
~ ..~l... U 1a P""'dble tb'oQI:Il tM .u.aa- 1.- or ~ C. c:1l'o-
Doto...~~u.e- 0ClU.1d. " ...,I1acl. it 'W5 DI' ....,. to~"
U. ","P"""'t- and~t oonnant.. !bf oaPM!1tltn". and ....,t..-.1.ellt JlU'lli.l
~ or U. 1NIa ..:ro doIotonWlld by e1ap1,y _euns tbo leitd.lI to
U.~ .." ......-1Jl&~ n.. tr1IIp c:,tpeit.a:>oe UIIII Arw;;r oq-d-
~ W &l"'QIld ... eftllatM b(y.. d"C: u. -P""W_ or u. WW
..,acltor >d.Ut &1.J' .. U.~ tor _t'al 41m1Wlt Ip.II1llP or
tilt pla'-o 1ht~ "'d UII ""~. ""'" U. p<.a'UU
~"-.. tu. .. .,..J. to u.- .w.;, aUMta. U. ~ta=­
or U. iDRlat1al. OIl u. -.iter pl&tM ... .s.t.ndmd. tl<a cI1Nct m_
INi W w:l.t.h U. 1mu4W capu1w.r plaW. Ch~~.
oro _ok u. .... tllI>oZ7 aM "'tII1~ntc~. &..n.u of WoU
•
~ ucpt",,_ 0CIDIl0....... on- .....01~ of t1.,. liqujd. of IcIloWl
•
t:beU .u.1acrt.:'1c 0CIlR.&n~ Aft u.w 111. !abJJl L h ~ =pKt-
t.aQoe .. _'-=- lv'~~ 1:blr ~tNa ot U. :t.&da
~4A uI.IlI 'to'-~~~. hoD u..- CAJ&=i-
"- tho~ ..... 10,"", ~ric~ _ "'''lot.lo ~
• 1"'.,.. -'- 1Ill'1f:\:l.t'l,. "- u... 4d& II our. be _ ~ t.lIuoJ
111~ o:Tl:l1' :la tbI apranat diaJ...t.rl.c: .......tam. but. tbo~
hW ott,..- 41al.Kt.ri.c -.tcrt .l,a '""7 DU:r'1l'~ t.o "t. IcIlowIIt1.Ju
ton.. .......,nt to.. all 1.tqIWk~
II1tll W. n1<leMo to IIIl:PllOrt u. kat .....~~""uJ
t..t.~ oon:btcJW. to~ U tbI "tn." 4a~rt. ootwtarrt. of
1Ort.&r -U t. 4eWmlmd 111. tbI __1', to chKlc nrU.b:ll1ty boot _Ill.
.",_. to ..umw u. 4ahlltl'U~wz.~ 1'01at.1<msldp
tor •~ IODl. to~k U. u.n.- of 1.bt .-1\~U-
of U.~ .mar 111. tbI ..rtar. on. Pil' ....... te.t MriN~ paft'~.
l} l'Aptou_ ft• .t.v '_ illlZ'd1oIII: .Io-C Wt.1aJJ;;T .....W
"Ub .u..tUJ.Id ..wz.
)) capari~ n • ...wI"~ It1r .u.-. .Io-C Wu.u, at>u"a~
ld.U1 l..0 II. IiIQ. .o.l1It.1oDo
.,.) llap&c1tal>ce n. IkaL traUon tar' ..141\0
~ te.t. OIl.~ dUb r»rf'o:wd 111.~ U. _
_ .. tbI tMt. 111. U.~ lov~ test.I IODl. a:. ....or1bo<l
1A Me ' "'n'1 II. 2 (1.). fbI.u.a A-C ..... a-c .... d1.a -.a.s 111.
u......11er "-1:01. """"-z,' \at. 1.Ild:1aWd. u..\ Ulq _ ..rt1"'-.'Q'
,
0..l5~ Id£h ... -W to tbe botto= pl.aW of tIM OIol*C1tol' to _
t.a1n U. Uqdd. obrlJlc U. t.Nt.. W toostol .... lUI; .t Il~ of
)OPo InIl • ~:::r., , at .. a qcla.
Dol \Nt. 4d& an F"1MIZlW4 J.D nav- ...~ • -. tIM~
-.t.&Dt.a ....,,.,,·tc r-~ cl&ta an p111 litri 111~ , and 1.0.
Tbare are _ral upoN or those data 10hicll ar. app&ftll>t h<l.. the
capa.l>1t&noo ""tor ....ntent OUITOS. 1)1bs dat.a 1lZ'&~. tbs
C'IlM'eS tor d1:ok .-..0 tor JIol¥. 1'160 and tor~ 1961 abcv TIl'" gOO'1
lljp'MlIICnt. Tbs tnt act--<lp IIlW1 baCll ocq>l.otlolT d1aas! tJ"" txn_ tM
U.s tbno tw •• or date. ""'r& tal<8D. 2) t!lo rewlta IlZ'& l'Il1aU'f1>J¥
~t bot • ., Nq>lca. 0D1y t"", dJ.1't'c1Ult d1.:a. ,..r. tOlIt~ <Usa
~ and B-l:, e.Ill1 ttw,r ...... botll n-. the _ ..rtar N.tcll. &t this
C01'NlaU<m 1.8 at1hR~. ]) Tba rtlIlOI ot >latar oontonWo CMlr
""iolI tbo ..tbor1 !wi "coptablOl conrlU'f'ity ",,",ra llI:uJ.;f the tun ranp
hom ""'" 417 to ....tunltion. 'nos.......lNJ.tlo u.I all posit.1T11. em t.bI
~U.... s1da tM~...s1s in t.bswat~ C)'Ole 1CI st.1ll aJlP8.l"lnt.
It &lll'tb1Ila. it 18 araatar than it W!\.I at tbs ~r 1'NqWJllC1o>a. '1'bI"",:ot
8<lrl.t>1lS orraot .t>own 1'7 tlx>"" data 1a the vc.,. large 41acrapan<llT bolt_
t.bI I'OlNlts tor <l1rtUl8d. _tar and to.. -.it ..-to.. saturet1c... fbot atrona
1nflolIlnce ot the 1=. QOllI:alltmt1c.n or t.bI \I:lJ.o.. 1& -.toc IllWlCl bJ' tho 1L:It4
hao tho toata on e.&lt ..to.. ot Vl:Il'1.o\IlI oon:::ont:ret1.on:l (J'1.I:U,re; 7).
AcccN1.l\::l to ths =del &OUNlD1 to.. ths D:lr'Ur as a dalootr1" e.Ill1
tbc tmory clor1ftd to.. this mdo~ it .hould ba posa1.blo to taka tlWI data
aDd o·,"""'to tbs t.z!.le~ COlllItant-to.. 00!It0llt ze1.aUollBldp tor
ec.ch ot tba tnt ...r1n. It the tbao.,. 1.8 co.....ct. all cL tha <l4ta~
-wet tv" P1go.ra 8 olocW.d ba~ to a COI:aOn ...:u.t1.on:lldp. Tlw relNl.ts
or IIQQh caJcnllt1.ClM are pnlt<lntcld 0lI 1'il:Ura. 9 and 10.~ ahov the we-
_. aDd h1J.llrM or th1s ..thod or~
tbs o·Jm~tM d1doctrlo~tor oontolot ze1.a~ tor
an _ ~ .u.t1.lloed -.t.u~ eyocU",t eo-nt. tho .-1U'f'it7
II
has mt bollll rn<luo<><lo and the Ju'tltel'U1s .rrOo::t. hu t:oan 00Dl1l!ll>t. "~.
Ho_r. uu.. thoory ool:ql1lltel,r full:: to l'eI!J>V8 tho .ffe<:t.e of a<\I;\hI(l llllc:l
to tI>e pore !l.a1d.
Wh1U thus ruulto ..... disCOll1'S81D& tlIe7 do mt. in thomeJ...... rul.e
~t the pcss1bll1t;r or daw1op1ll& a Slttiatnoto1'7 .....l"'d.t&.'1U typo ~1U'8
...tel'. TIC posa1b1l1t1u lor a~ ...lnt1on oUll exut. 'l'ha f1mt
io WI oap1r1cal l'Iltbod baHd on the SppaNllt capooit.D.ncs and l::I:lJdllB no
ettort. to calculaw tile tnIo d1el.ect,ric: oonstMt. It 1JI ponihl.e th4t.
d".lrtr\[l the ml'l:lll1 lit. of • ceme....t. pnDlII!Int. tho 101:1 CCllICeIltrati.M of
tile po.... n\d.<1 11; tho ="'w "..,.,J4 _1'~ sllOllGh to app:No1al>1¥ 1n-o
nuenc. the appo.r8JIt <:&p:l.dtlnctl. The oJ'PU"ntJ,y low Concent....UOUI of
the p>re nu:w. in. tho "",rtar <l1aklI UHd ..,. I:.e tho Mdt of leachin<: duro-
~ l:llll!llU'O\l8 qalsa of .mUne: and on-en~. '1'Il<I df,ta lor tI>e 600 Id.lc>-
qcloo teat<! 1nd104Ud tho.t 1IlcNllsi.lll: tbe Galt ooncentration ot the poro
nuid. or • rolaU""J.,y tI.ah diak had neaJ..iBihle oUset.
Tho <qlirlca1 II8tbocl. ...,..ws. han almIraJ. 4~t.aaeSo Fimt.,.".
wuld wvat' reall,y knD1t """t.l>ar or not. c:han.:Jes in pore !1u1d CCIIIIpla1tion
_ra 1nt1....DCin8 the ....ultD. At baat it~ on4' bD det.eno1ned tluJ,t
o~ aN.Gte _ .... ""'1<:t1vel,y ilqlrobable. Soo<m:l, tho enllbmUon pJWe¢ll."<'8
M:>Uld &160 bavo to bll eIajlirlcal .md ntBbJ.J.Bh"" for each m1JCo The,. could
not. IItW"" lItardaro <l1olactr:l.c llqu1da u dilOCllMed in the hopoaaJ. sill>-
l:>1tto><l~ 5. 1959 (2). fMa =uld """'" onl.1t>mlon IID:N t:..i/I:lI <lOl\8I1I:>'-
irlg an<t laM ...,.........te. the t.o::lparatunl ...,......ct10l\G -ws. abo buw to be
4.torod.n!ld emp1rlcall,y. and themo...., t.II87 >CJU1d al&o be' les. ;lQOUJ"eIW
4DI. IIOre t.1J:lo~.
Tbe ....o.m:l. am pre£srab1<l ...tlIod U lea$1blB 1:1 en~ mt1><>d.
'!he tillun of t.lIe UIoory d:1s ..",,,.,d in " ~1DIl:I ...CUon d.... not ol.ill:1.nat.o
t..'Ia ...... ..... !he ~1 ......-.:1 to NpJ9Mtlt; the 1I1.Wc:tnc~
uc. of U. =rt&r ... tbII I1JIp1Iort <4 -...J. pol!dble (l). In t:llb llO:Sol
11 _ eo ' tmt. all or tbII pow>' 1-. :!.D.~ ..n.u _ <I,. t.o~
oor' ? 'wi"". ~ l<>a-. 1:l tbII cNl'~ .. to ;»1L""i2:at.1all.
..."~ t:acto:r. .... FOb bI;r~ ..." n1"-'tl;r cia; ..... IlpCel
tbII :lDIl. oz tbII pc>ft tJ.ulA" .,.t2la4""'" 011 • Cl:r. ea-
~ ....s..J. for- U. o!l.eJMtrlo IOQld b.:n'o tbII diNotnntap <4~
labol'Ollol (1lDlan~ tor • .....,tol') e·'co"'t.1o,. ""'"~ reqtl1l'If
.,JX11"", ......-rIta;, but U po..,,"- toOUld Iwft U. OOl:ll!M~ath'aoItqn
or~ llw nt u.. .rt.ota of poN rhWl ooq:oaltl.on .,..ll of requ1l'1ng
N1&t1..1;r dllpl8 OIIlltmt.t1on p>O_h02.... • l'lIt1ooIU~ IOOt/lI>d. 111
_'''''Nod~ U poNl.h1a"
• •
'!!II 1nW'IIaU¢' • \0 ckte 1.-.1 to tbI~ --=1u.1o:m.
1) n.. ... .ad _Url~ gf tot. .".,." b plOd.
2) Pw lDv io:al ; I : I t>.raU- gf tM p:>N t1lI!4 ..~
'·et 'r~ ftld' .....,p ..... boo lkWr:I1I>oot *.clI
:la 19.. t 'M·,
,} n.~ ..s.l gf .. CI;I&Oitar.ad .. IMhtor 1A~~
DDt~ to "-=!be 1 i t.1T U.~rU pl'OputJ...
ot tM .,zgz. '4t11.~ -u. IqI;~ gf tbI pon filW!.
4) on. ~Uall:I to _to. an 1M'lllriftl U 1.11 DOt 1'rl
Ii:Dol&1 w..u.r Or Dot .. Nl'able .-pcl.1.&nce t.n- a>1.Btunl
wter ... boo dol, lopod.
IzI U. U4h' D! tM... _In''_ n 1.& N hrl u...t tM pro.1-""
boo ukndM to ".... u... UIr:t... ~Umla. Sp.o1t1c&l.l;r U :la ..._
...s-1 tbat. toM~ PlIOg1'QIO. boo rd;........ tor anotlwl' fN.I:' too pumt.
1'urt,Mr t.MoNUGal sW11N t.1ald at all~ &rlIIl:rUOIl1 approa.oll, aIld
••tud;r of tbI -...pt.t1IW.V of hMh IJIDl't&l' to atwc-. 111 01\ OOl'l:ct3-
tJ.oD (ard ot.lwr tMtoN) to~ t.ha JlIN1.7 IIIIpl.rl.-l apprvuh. !M
project~ ......hl....~ _ to _+1_ tb1a rIt tor ....
oUler ,..... (....u.l oJ-. 30, l$62), tbo~ tor I*' MOO ' porta.
...s~ of tbI proJect ....w..4 -sn tho _ ~ t.Ilb ,....
_ 'm .. tlIq _ ~ 1c tbo pan.,
~ <-.J 01 u.~ in U. *" 0&J*G1tQl' hoa U. ~t.arICIo
bride- -'11:,p, aDS lI1nult. ~<1,... ha U.~ d.at.)
"'~.I
Ct.. - IIridp ~w.- ..td'.,.
D _ IIr1<lA't hIrt.<Ir~_.
If" 2vT - ~ 1.8 br!dp bwl'WlIIIT (........ )
C. - e-t.n. ..-a1"- 01 tut ...-=tor
0). - Cap.a:1 01 1NdlI
"l - WMU PIft1l,el -.uw- 01 :a.-s.
C. _9t.rq~~
.. _ ur.eu puallal .-n- 01 atrq~u-
C
1
- Ql,pK:1 01~U- _ -.pu1t4r P;&\M
It. - UfMU. pualW.~ 01 ~""r plat. 1llnlat.1G:I
--
~ GlqlN"1/Xl tbr tbo d.1nct oa1c'.l1.It1on <>! ".I h'<la toN d4~ ill
~ otUt1G..u. to _ !'or Mtd calculat.1onII. lor "",,",l:I1...- U.
Ul
,,'
2) "" .. t1Iw _ 1llI:p4 d.rI:a1t , ". (~ • ~) to t~.
parall,al oUwit aqu:l.-am. to tba t.wt c1zad.t odJ.ll tba .rtecta
of tbI :Laada -.
'J)
l4'
,) ......... toM amocta of tbI rtn,y capu:1w- b..- ~ apI. "t
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